The role of the three principal epidemiological study designs -descriptive, cohort and case-control studiesfor the evaluation of risk, is illustrated by describing their use for the investigation of microbial keratitis.
Pseudomonas aeruginosa and Acanthamoeba are particularly associated with contact lens wear. How· ever, these studies are limited because they cannot be used to quantify risk. Cohort studies, in which the number of cases of a disease developing in a defined and initially unaffected population are identified, are usually inappropriate for assessing rare conditions because the size of the study often has to be too large, and follow-up too long, to generate sufficient numbers of cases. Some of the disadvantages of this study type can be overcome by sampling techniques and have been successfully carried out to obtain incidence figures for microbial keratitis. Case-control studies use multivariable analyses to examine the risk of microbial keratitis associated with various factors. This is an economical study design for investigating rare diseases because a group of subjects with the disease is compared with a control group from the same population who are unaffected. The selection of an appropriate control group is a difficult problem in epidemiology but this study design has been crucial in identifying risk factors and potential causes of microbial keratitis.
Epidemiological study designs can be used to evaluate risk factors and their magnitude for a disease.1, 2 The three principal types of epidemio logical study -descriptive, cohort and case-control - 
DESCRIPTIVE STUDIES
The initial identification of potential major risk institutions, where over 30% were shown to be related to CL wear. These studies identified that a substantial problem was emerging in CL wearers which was of concern because, unlike the other causes, it was potentially avoidable. In addition these case series identified that a higher proportion of patients than anticipated were using overnight wear soft lenses.8-10 Lastly it was also noted that the use of CLs was associated with a different spectrum of organisms compared with the other causes: Pseudo monas occurs more frequently among CL users7,9,10 and, more recently, it has been shown that 85% of Acanthamoeba cases are in CL usersY For example:
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The incidence of the disorder is then:
For example:
The relative risk of developing the disorder between these two groups having different exposures (i.e. using different contact lens types) is the ratio of the incidence for each group: The odds ratio (used as an estimate of relative risk for the alternative contact lens y compared with the referent contact lens xref is The cohort study design has the advantage of simplicity in conception. It is ideal for assessing the incidence and risks of common complications. The principal disadvantages are that rare complications cannot be evaluated when the incidence is too low to allow the use of a manageable cohort size. These studies can be carried out prospectively or retro spectively. The advantages of a prospective design are that comprehensive data sets can be collected.
Retrospective collection of data for cohort studies restricts the data sets that can be collected for analysis. However, data about clinically significant complications can often be extracted from clinical records. This can be an economical study design for obtaining data on both incidence and, in comparative cohort studies, relative risk.
CASE-CONTROL STUDIES
The case-control design has recently been used to overcome some of the problems of cohort studies, and to resolve the uncertainties arising from the results of descriptive studies, in the assessment of risk. The case-control study design has provided quantitative data on differences in risk for different lens types and other causes of keratitis. It has also been used to investigate, by multivariable analysis, the influence of additional factors associated with the use of different CL types and which might contribute to the risk of keratitis. 
Advantages
Appropriate for measuring odds ratios (relative risks) for rare diseases and for assessing the effect of multiple factors on the risks
The evolution of disorders in the study group can be assessed Disorders with a low incidence cannot be evaluated with a manageable size of study population Subjects and follow-up regime may be highly selected and unrepresentative
Disadvantages
More difficult concept and statistical handling Control group may not be appropriate -the greatest problem with this study design
Incidence cannot be adequately estimated unless the total population at risk is known
In case-control designs a group of subjects having the disorder is compared with a group of controls derived from the same population but who do not have the disorder. The controls are ideally collected concurrently with the cases. The odds ratio (or relative risk -the odds ratio is used to give a close estimate of relative risk) of one CL type can be calculated for each complication as shown in Table lb .
This study design has the advantage over a cohort study that it can be used for the assessment of rare complications because diseased cases are collected with appropriate controls (summarised in Table II) .
This is in contrast to the cohort study which starts with a healthy population all of whom must be followed up in order to identify the diseased cases.
This difference can result in a cohort study with 2200
in each group having comparable power to a case control study with only 20 cases and 120 controls to demonstrate an equal difference in riskY The disadvantages are that the concept is more difficult to understand and that selection of an appropriate control group is critical to the success of the study.
The selection of appropriate controls for a case control study presents one of the greatest difficulties in epidemiology.
Case-control studies can be carried out either retrospectively or prospectively. 
